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(54) MAGNETIC RECORDING MEDIUM AND MAGNETIC RECORDING DEVICE USING Tl- 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium capable of highly 
precisely defining the position of a magnetic domain formed on an amorphous magnetic 
film and having high reliability and to provide a magnetic recording device provided with 
the magnetic recording medium. 

SOLUTION: The magnetic recording medium 10 is provided with a base film 2 and the 
magnetic film 3 on a substrate 1. The base film 2 is constituted of a two- dimensionally 
and regularly arrayed hexagonal crystal grain and a grain boundary part enclosing the 
crystal grain. Recessed and projected parts are regularly formed on the surface of the 
base film by the crystal grain and the grain boundary. The recessed and projected parts 
corresponding to recessed and projected parts of the base film are formed on the 
magnetic film which is formed on the base film having such recessed and projected parts. 
The recessed and projected parts of the magnetic film function as pinning sites for 
preventing the movement of a magnetic domain wall. The magnetic domain formed on the 
magnetic film is highly precisely demarcated in a desired position. As a result, the 
magnetic recording medium having a reduced error and high reliability can be provided, 
since the fluctuation of the magnetic domain is reduced. Thus, >60 Gb/in2 super high 
density recording can be realized. 
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A. Relevance of the above-identified Document 

This document has relevance to claims 1, 7, 13, 19, 
25, 27, 29, 31, 33, 35, 37, and 39 of the present 
application. 

B. Translation of the Relevant Passages of the Document 
[ABSTRACT] 

[MEANS TO SOLVE THE PROBLEMS] 

... regularly forms roughness on a surface of the 
base film. The magnetic film that is formed on the base 
film having the roughness has roughness corresponding to 
the roughness on the base film. The roughness on the 
magnetic film functions as a pinning site for preventing 
the domain-wall movement. 

[CLAIMS] 

[CLAIM 1] 

A magnetic recording medium, comprising: 
a base film and an amorphous magnetic film on a 
substrate, 

... forming roughness on a surface of the base film. 
[CLAIM 9] 
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... a difference between a height of the convex 
portion and a height of the concave portion is 3 nm 
through 10 nm. 

[CLAIM 13] 

... each of the crystal grains has a diameter in a 
range from 5 nm to 15 nm. 
[CLAIM 16] 

The magnetic recording medium as set forth in any 
one of claims 1 through 15, wherein: 

roughness reflecting the roughness on the surface 
of the base film is formed on a surface of the magnetic 
film. 

[CLAIM 17] 

... a difference between a height of the convex 
portion and a height of the concave portion in the 
roughness on the surface of the magnetic film is 3 nm 
through 10 nm. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[MEANS TO SOLVE THE PROBLEMS] 
[0014] 

When an amorphous magnetic film is formed on the 
base film having the surface on which the roughness is 
regularly formed, similar roughness reflecting the 
roughness on the surface of the base film is formed on a 
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surface of the magnetic film, as schematically shown in 
Figure 5. 

[0015] 

The magnetic film concave portion and the magnetic 
film convex portion are formed with the same material, 
but have different structures and compositions from each 
other because the magnetic film concave portion and the 
magnetic film convex portion generate different stress 
from each other. When a recording magnetic domain is 
formed on the magnetic film, the magnetic film concave 
portion prevents the magnetic-wall movement, thereby 
pinning the formed recording magnetic domain. In other 
words, the magnetic film convex section having 
approximately same the shape as crystal grains which is 
formed on the convex portion (on the crystal grains) of the 
base film is magnetically separated from the magnetic film 
concave portion around the magnetic film convex portion 
because the magnetic portion convex portion has different 
magnetic properties from the magnetic film concave 
portion. Accordingly, the magnetic film convex portion 
becomes a unit of magnetic reversal, and acts like a 
magnetic cluster. 

[0023] 

Kinds of films such as the magnetic film and the 
intermediate layer, which are formed on the base film, are 
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preferably formed to adhere to the roughness formed on 
the surface of the base layer so as to maintain the shape 
of roughness. 

[0064] 

[EFFECTS OF THE INVENTION] 

The magnetic recording medium of the present 
invention is provided with a base film having a surface on 
which minute and regular roughness is formed by crystal 
grains and their grain boundaries, and an amorphous 
magnetic film on the base film. Thus, minute roughness 
corresponding to the base film is also formed on the 
magnetic film. The roughness on the magnetic film 
prevents the domain-wall movement, thereby highly 
accurately determining the edge position of the magnetic 
fields formed on the magnetic film. 
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[FIGURE 5] 
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